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level is accompanied by instantaneous release of the excess 
energy as light quanta which produces the luminescence. If 
the substance ceases to emit light when the excitant is re­
moved, the property is known as 'fluorescence'. If, however, 
there is a continuation of light emission due to a prolonged 
return of electrons, the substance is said to be 'phosphores­
cent'. 

The exact reason for this phenomena in some substances 
and not in others is not precisely known. In many instances 
the same substance or mineral from different localities may 
or may not be luminescent. In a few cases, such as zircon 
and calcite, it has been established that the presence of minor 
amounts of hafnium and manganese respectively will cause 
the mineral to be fluorescent. The presence of minute 
amounts of some uranium salts will produce fluorescence in 
many compounds. In addition, it is thought that a peculiar 
crystallinity or variable molecular structure may produce 
luminescent effects. 

The luminescence produced in the fluorapatite described 
in this paper is thought to be due either to the presence of 
the elements yttrium and ytterbium, or to a pecul'iar crystal­
linity. 

The luminescent properties of the fluorite may be caused 
by energy inequalities in the face-centered cubic space lattice 
due to the large variation in the effective ionic radii of the 
calcium, beryllium, and aluminum. 

The fluorescence of the microcline is most surely due to 
the presence of managnese in the calcite with which it is 
intergrown. 

ARCHAEOLOGY AND THE SCIENCES* 
A. R. KELLY* 

University of Georgia 

The relationship of archaeology to other scientific discip­
lines must be distinguished on the basis of methods, interpre­
tation, and philosophy. The purpose of archaeology, to re-

*Read at the meeting of the Georgia Academy of Science, Agnes Scott Col­
lege, April 18, 1952. 
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construct the past history of man, puts the science squarely 
within the broad scope of history. Anthropology finds man 
to be the only biological species capable of producing cul­
ture, as distinct from the communal organization and social 
activity of other forms in nature. Within the last twenty 
years of palaeontological discovery in the Old World, new 
finds of human fossils, including the famous Swanscombe 
Man in England ascribed to a second interglacial geological 
age and an early palaeolithic cultural provenance, have revo­
lutionized current conceptions as to the antiquity of the Homo 
sapiens (neanthropic) type of man.1 The Fontechevade skulls 
found in 1!;)47 in southern France also tend toward nean­
thropic features and are placed in the third interglacial, 
precedent to typical N eandertal fossil remains long consid­
ered a distinct, now extinct, species of man. The implications 
of these new discoveries are that the essentially and relatively 
modern human type is probably 500,000 years old, and that 
man has been a culture-building species· for approximately 
that span of time. 

The methods and interpretative devices of field (explora­
tory) and laboratory analysis of collected materials definitely 
relate archaeology to the natural and biological sciences. The 
means by which archaeologists and the collaborating sciences 
date man's cultural past cover at some point almost the entire 
gamut of the natural and biological sciences. A list of the 
procedures employed in this connection is significant in indi­
cating the protean nature of modern scientific inquiry.2 

One might begin by referring to the combination of methods 
by which an absolute chronology has been established for the 
European Pleistocene, the backdrop against which both the 
biological and cultural dev~lopment of Man can be traced 
in relation to time and area. Geochronology has worked inde­
pendently from two distinct and methodologically unrelated 
fields of inquity to produce remarkably consistent results: 
from astronomy, astro-physics, mathematics, and from sedi­
mentary geology, glaciology, geomorphology, and paleocli­
matology. The "relative chronology" of Penck and Bruckner's 
study of Alpine glaciation was based largely on sedimenta­
tion, age of sedimentary deposits, plus erosional history and 

1M. F. Ashley-Mo)ltagu, Introduction to Physical Anthropology (Sec. Ed.), 
1951. 

2 F. E. Zeuner, Dating the Past, Sec9nd Edition, 1951. 
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the calculated durations of age conditioning processes in 
Pleistocene soils. They arrived at a rough determination of 
approximately 600,000 years for the total Pleistocene by 
these methods. Mathematical calculations of age based on 
fluctuations in solar radiation as modified by a combination 
of factors explain the phenomena of four posited maximum 
glaciations with three interglacial phases, and minor oscilla­
tions of climate in both the glacial and interglacial intervals. 
By these means a total age of the Pleistocene, agreeing closely 
with that of Penck and Bruckner has been established. Hu­
man remains and artifacts found in glacial river gravels, 
river terraces, raised beaches, loess, solifluction deposits, 
sometimes associated with fossilized animal and plant re­
mains, provided additional clues to chronological succession 
and indicated climate.3 

A fruitful source of inter-disciplinary investigation has been 
the correlation of studies on raised beaches incident to the 
eustatic and isostatic oscillations in the Baltic region, with 
perceived stages of glacial retreat, the counting of varves of 
clay deposited seasonally in post-Pleistocene lakes and seas, 
the analysis of pollen samples to determine climatic succes­
sions as indicated by dominant forest phases, and the ex­
ploration of Mesolithic settlements along the beaches and 
shores of these remote land stages. In some instances, as in 
the case of the Ertebolle culture, the human occupation can 
be pen-pointed almost precisely by the conjunction of geo­
chronological evidences; similarily with regard to the separa­
tion of England from the continent, the development of the 
English channel, which cut off the Anglian portion in late 
Maglemosian times as indicated by archaeological analysis. 
Thus the insular cultural attitude of the British, with regard 
to the Continent, began some 7000 years ago with the depres­
sion of the north European plain and has continued to the 
present.4 

More recently chemical means of dating the past have been 
developed, but the adequacy is still in process of scientific 
testing. In this category might be mentioned the determina­
tion of the fluorine content of fossil bones relative to soil in 
which they are found. This method derives from the known 

3 Zeuner, op cit. 
4 Zeuner, op. cit., pp. 99-100. 
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fact that fluorine content of bone, relative to surrounding 
soil, increas-es with geologkal age. Hydroxyapatite, the chief 
inorganic salt from which bone is formed, acts as a trap for 
fluorine ions generally present in ground water. There fol­
lows a conversion into fluorapatite, tending to remain rela­
tively stable where fixed in bone, resistant to erosion and 
weathering. Also, because of bone porosity, fluorine distribu­
tion is fairly uniform. Spectographic and microchemical 
analyses determine the fluorine present in such bone, thus 
when bones can be taken from the same soil provenience, an 
estimate of relative age can be arrived at oil basis of fluorine 
content.5 In contrast to the immense antiquity generally ac­
credited to Swanscombe Man, the fluorine determinations 
run on bones of the highly controversial Galley Hill fossil, 
found in substantially the same Thames gravels and long 
regarded by Sir Arthur Keith and others as a possible con­
temporary, indicate a much more recent date, possibly only 
post-Pleistocene and late Palaeolithic. There is wide dis­
agreement as to the validity and geochronological utility .of 
this method.6 

The Russians have made such absurd claims to priority in 
scientific discovery that they have discounted their real pio­
neer contributions in the field of soil science. Soil chemistry 
plays an important role in these determinations. In America, 
V. P. Sokoloff and George F. Carter of the Isaiah Bowman 
School of Geography at The Johns Hopkins University have 
teamed up in studying raised beaches, "senile soils"; and 
geomorphology in relation to sites of early human occupancy. 
Sokoloff's methods are based on the determination of trace 
metals present in both natural and culture-bearing soils. Last 
summer in a visit to the University of Georgia's summer field 
school in archaeology, engaged in the exploration of lime­
stone caves in Bartow county, Georgia, and in subsequent soil 
analysis of soil samples taken from a weathered midden pro­
file exposed in the recently-cut shoulder of Highway 19 on 
the Kinchafoonee river near Albany, Georgia, Sokoloff found 
some startling results on the calc;ulated age of the cultural 
deposits at the Kinchafoonee site. He made a preliminary 

5 Ashley-Montagu, op cit., pp. 190 et sequitur. 
6G. F. Carter and V. P. Sokoloff, A Study of Soils and Land Forms of the 
Chesapeake Bay Margins, Johns Hopkins University, Isaiah Bowman 
School of Geography, 1951. Also, see "Time and Trace Metals in Archae­
ological Sites", Science, July 1952, 
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statement to the effect that the weathered midden layers at 
the Kinchafoonee site exhibited advanced stages of geochemi­
cal change, tending to approximate the conditions found in 
nearby "blank" or non-midden profiles on the Kinchafoonee. 
These authors originally ventured a conclusion that Kincha­
foonee was older than could be determined by Carbon 14 
methods at present, i.e. more than 17,000 years. They pro­
duce evidences and conclude that temperature is not the domi­
nant factor in soil weathering in contexts studied all the way 
from Maine to Florida. They find typical A and B profiles 
markedly developed in southern latitudes, although trunca­
tion has partially obliterated and confused the picture over 
much of this region. 

It is interesting to note that this Kinchafoonee site yield 
pre-pottery stemmed projectiles on the surface, of the type 
generally attributed to a widespread "Archaic Horizon" in 
the eastern United States. The profiled face of the highway 
cut shows highly altered or decomposed flint flakes to a 
depth of nearly three feet. The decomposed worked flint, 
scrap flint, and artifactual material, found at Lane Springs 
in northern Decatur county, Georgia, and at Macon, Georgia, 
have been reported by Kelly. 7 That such advanced alteration 
or decomposition of flint cortex may be an indication of great 
age is generally believed by most observers who have seen 
the Georgia flints in question, but probably most students 
would boggle at such expanded dates as that suggested by 
recent geochemical estimates at Kinchafoonee. If verified 
and accepted, this would make Kinchafoonee the oldest 
known human habitation site in the New World. The impli­
cations would be that we had Fourth Glacial, or even Third 
Interglacial Man in America, whereas present received views 
are to regard man's interception on this continent as late 
Glacial or early post-Glacial, with at most a mesolithic cul­
tural equipment, rather than one assimilated to the Old World 
Palaeolithic cultures. It may be worthy of note, however, 
that the Georgia sites have produced some flint assemblages 
which do exhibit a generalized early palaeolithic facies. The 
significance of this "palaeolithicoid" aspect is yet to be 
guaged. 

7 A. R. Kelly, "An Early Flint Industry in Southwest Georgia", pp. 146-
153, Short Contributions to the Geology, Geology and Archaeology of 
Georgia, Geological Survey Bulletin No. 56, 1950. 
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Dendrology, study of growth from annual rings of trees, 
afforded one of the first correlations of biological and na­
tural science with archaeology. This was largely the pioneer 
work of Prof. A. E. Douglas of the University of Arizona. 
Tree ring dating combines coordinated studies of astronomy, 
meteorology, and botany. It has been widely applied to the 
dating of ruins and archaeological proveniences in the Ameri­
can Southwest, where dates go back to the Basket Maker 
sites at the beginning of the Christian era. In the American 
Southeast and in the Mississippi River drainage, application · 
of dendrochronology so far is reliable only to around 1650 
A.D. 

Mostly highly publicized among recent methods of dating 
is the determination of the content of radioactive carbon, 
Carbon 14, present in palaeontological and archaeological 
materials. ~adioactive carbon is stored metabolically in or­
ganic tissues during life and is dissipated at a constant rate 
after the death of the organism. W. F. Libby pioneered in 
early studies of radioactive carbon formed in the upper at­
mosphere by action of cosmic rays, and worked out the tech­
niques for measuring Carbon 14, especially in enriched car­
bon in the . heavy, stable Carbon 13 isotope, prepared for 
tracer studies. The value of the "half-life" of Carbon 14 was 
announced in 1949-50 and was described as follows: " ... that 
one ounce of Carbon 14 will reduce by distintegration to l/2 

ounce in 55(38 years, and one half of the remainder will decay 
during the next 5568 years, leaving a quar~er of an ounce 
and so on." 8 

Radioactive Carbon 14 was hailed as a magical boon by 
many American archaeologists and publication of the first 
"dates" was eagerly awaited by investigators. The first au­
thoritative announcements, list of Sept. 1, 1950, were greeted 
with mixed feelings, as there were both close agreements with 
archaeological expectations and some uncomfortable discrep­
ancies. It has become evident from some of these discrepan­
cies that there have been mistakes in methodology and pro­
cedure, and in some instances at least, the fault lies with the 
archaeologists in the matter of collecting samples in the field 

8 For a good summary of recent history relating to Carbon 14 dating see 
papers assembled under the editorship of Frederick Johnson in American 
ANTIQUITY, Vol. XVII, No. 1, Pt. 2, 63 pages with bibliography. 
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that are free from extraneous matter contaminated by more 
recent radioactivity. However, the techniques for testing ap­
paratus in the nuclear laboratories have also undergone im­
provement. By 1952, after three years of experimentation, 
the prevailing archaeological judgment is yet to regard this 
new method hopefully as the most promising device yet de­
veloped to give reasonably precise indications of chronologi­
cal interval. One drawback is that the method so far is ap­
proximately reliable or applicable only back to around 17,000 
years, thus does not bear on Pleistocene materials except 
terminally. An enrichment technique is being developed 
which promises determinations extending back to about 30,-
000 years. 

AGE MEASUREMENTS IN DECOMPOSED FLINT* 
A.R.KELLY 

University of Georgia 

Recent development in the study of prehistoric flint tool 
assemblages in Georgia have suggested a possible method of 
determining the relative age of these specimens of the handi­
work of early man. Methods of dating the past currently em­
ployed by archaeologists rely either upon geochronological 
evidences or upon conditions found in the particular archae­
ological context.1 Association of flint tools and other artifacts 
with the remains of extinct fossilized species of animals and 
plants has not occurred in Georgia as have discoveries in the 
western United States where Folsom· and pre-Folsom sites 
are fairly abundant. The occurrence of human remains with 
associated burial artifacts in Brown's Valley of Minnesota is 
still controversial ·or not completely accepted by all students 
of early man. 2 In the case of the Vero and Melbourne dis­
coveries in Florida more recent pronouncements by the Smith­
sonian Institution have tended to reverse the position of the 

*Read at the Meeting of the Georgia Academy of Science, University of 
Georgia, April 27, 1951. 

1Zeuner, F. E., "Dating the Past." 1950 revised edition. This is the best 
general discussion of geochronology and archaeology, with particular 
respect to conditions in Europe and the Near East. 

2Jenks, Albert Ernest, "Minnesota's Browns Valley Man and Associated 
Burial Artifacts," Memoirs of the American Anthropological Association, 
No. 49, 1937. 
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older school of commentators.3 William Haag has reviewed 
the generally unsatisfactory and inadequate geochronological 
picture as it relates to the specific sites and occurrences in the 
southeastern region of the United States.4 

There is a growing presentiment among southeastern in­
vestigators that there are some site indications of a still older 
occupation of the region than that indicated by the large 
number of pre-pottery, pre-agricultural, pre-mound building 
sites usually referred to as "Archaic". The highly specialized 
flint industry collected from weathered soils of the Macon 
Plateau at Macon, Georgia, and the Parrish site in Kentucky, 
exhibit vaguely "folsomoid" resemblances, with some speci­
mens having a regional southeastern variant of the charac­
teristic "fluted" points.5 To these, with reference to GMrgia, 
might be added the Lane Springs flint industry, recently dis­
covered in connection with the archaeological survey' of the 
Jim Woodruff basin of the lower Flint and Chattahoochee 
rivers of south west Georgia. 6 Smithsonian Institution re­
searches at the Buggs Island reservoir have revealed the pres­
ence of a heavy concentration of early flints assimilated to 
several western prototypes.7 In all these instances, however, 
we are still plagued by the absence of specific and definitive 
geochronological conditions that might give evidence of rela­
tively great antiquity. Typology alone is not considered ade­
quate as native Australians, the inhabitants of central New 
Guinea, and ·other contemporaneous or only recently extinct 
peoples were still living in a Stone Age culture characterized 
by techniques and styles of working stone reminiscent of the 
Palaeolithic age of Europe and Asia. 

3 Stewart; T. Dale, "A Re-examination of the fossil human skeletal re­
mains from Melbourne, Florida with further data on the Vero skull." 
Smithsonian Miscellaneous Collections, 1946. See also Rouse, Irving, 
"Vero and Melbourne Man: A Cultural and Chronological Interpreta­
tion.", Transactions of the New York Academy of Sciences, Ser. II, Vol. 
12, No. 7, May, 1950. 

4 Haag, William G., "Early Horizons in the Southeast." American An­
tiquity, Vol. VII, No. 3, Jan. 1942. 

5Webb, William S., The Parrish Site, Site 45 Hopkins County, Kentucky, 
Reports in Anthropology, Vol. VII, Number 6, 1951, Univ. of Ky. 

6 Kelly, A. R., "An Early Flint Industry in Southwest Georgia", in Short 
Contributions to the Geology, Geography, and Archaeology of Georgia, 
Geological Survey Bulletin No. 56, pp. 146-153, Atlanta, 1950. 

7 Miller, Carl -F., "Early cultural manifestations exposed by the archaeo­
logical survey of the Buggs Island Reservoir in southern Virginia and 
North Carolina." J our,nal of the. Washington Academy of Sciences, Vol. 
38, No. 12, Dec. 1948. 
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This paper seeks to call attention to one potential geo­
chronological index of age conditions in the flint materials 
gleaned from such sites as the Macon Plateau and the Lane 
Springs quarry. Th.e Macon plateau flints, and those from 
Lane Springs, exhibit a marked alteration or decomposition 
of the worked flint surfaces. The tools are weathered to a 
marked extent, the chemical change in the cortex showing as 
a creamy white to yellowish brown or ochreous surface, in 
striking contrast to the natural color of the flint from which 
the tool was originally made. Cracking of the individual 
flints and examination in cross-section under low-power mag­
nification reveals that the change in the outer surfaces of the 
flints penetrates to differential extent into or toward the 
"core" of the specimen. Some specimens are only slightly 
altered; others are modified throughout, and the flint tool 
appears as a nubbly, chalky mineral, softer and lighter, indi­
cating a marked change in the physical characteristics. The 
significant point here is that this alteration or decomposition 
has very definitely taken place since the flint tools were 
manufactured by aboriginal Indians. 

In previous studies of these decomposed worked flints from 
the Macon plateau, Macon, Georgia, the author collaborated 
with Dean Leon P. Smith of Wesleyan College in an attempt 
to make quantitative measurements of flint decomposition on 
flint collections taken from different archaeological sites or 
contexts of relatively known age. The hypothesis was that 
flint scrap or flint artifacts found in situ, indicating a defi­
nite archaeological provenience, i.e. deposits in a cooking pit 
or house floor debris or burial furniture, would constitute 
materials relatively fixed in the comparative chronological 
sequence of prehistoric cultures in Georgia, and would give a 
rough index of the measured degree or extent of cortical 
modification of the flint in these selected materials. 

For example, flint collections from the late 17th century­
early 18th century Trading Post site on the Ocmulgee river 
near Macon, Georgia, considered to have been destroyed at 
or a bout the time of the Y amassee Re hellion of 1717, would 
give some indication of whether any modification of the sur­
faces of worked flints had occurred during a 250 year period.8 

8 Kelly, A. R., "The Macon Trading Post; An Historical Foundling", in 
American Antiquity, Vol. IV, No. IV, 1939. 
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Dean Smith found only the faintest, incipient, or detectable 
modification of flints from this context. Glass objects ob­
tained by the Indians as trade materials from Europeans 
were deeply etched and clouded, but the flints still showed 
the original color of the raw parent flint from which the tools 
had been manufactured. Subsequent studies by Dean Leon F. 
Smith on flint collections from the Lamar mound and village 
site, located on the Ocmulgee about two miles below the Ma­
con mounds group, revealed only a barely measurable degree 
of flint alteration; Flint collections from the Swift Creek site 
nearer the Macon plateau, showed a tendency toward bimo­
dality in the distribution curve; there seemed to be one mode 
of a high decomposition and another of only incipient change. 
It should be indicated here that the Swift Creek mound and 
village site is widely known in archaeological literature as the 
type site of one of the oldest stamped pottery groups in Geor­
gia. Its relative chronological age in terms of generally ac­
cepted archaeological reconstructions is "Middle Woodland"; 
it equates approximately in age-area calculations with the 
Hopewellian cultures of the upper Mississippi and the lower 
Mississippi regions, and on the basis of the first geochrono­
logical age calculations by the Carbon 14 method on Hope­
wellian materials would be tentatively set as circa 500 A.D. 9 

The Lamar mounds and village site before mentioned are a 
much more recent manifestation, assignable to almost certain 
occupation of the Ocmulgee area by the proto-historic Creek 
Indians at or just before the time of Hernando DeSoto's jour­
ney through the Southeast in the mid-sixteenth century. 

The method of studying and measuring flint decomposition 
in the above archaeological samples was to gather random 
collections of worked flint, tools or scrap of "reject speci­
mens", and to break these transversely so as to permit of 
examination in cross-section, with measurements of the ap­
parent extent of penetration from cortex to unmodified center 
or "core" portion. Dean Smith used a small hand lens which 
magnified the specimens about 6-8 times. This method had 
obvious imperfections and sources of error: the point of de-

9 J. R. Arnold and W. F. Libby, "Radiocarbon Dates", Science, Vol. 113, 
No·. 2927, Feb. 2, 1951. This article lists many dates obtained for 
archaeological specimens submitted to the laboratory of the Institute 
for Nuclear Studies at the University of Chicago. Those interested in 
the method and techniques of Carbon 14 dating in connection with 
.archaeology will find a bibliography at the end of the article. 
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marcation between "altered" and "unmodified" flint is not 
always clear; the chalky cortex undoubtedly has worn away 
by attrition to some extent; the degree of change on different 
worked surfaces shows wide variation-a median measure­
ment is taken in such cases. At least 100 individual flint 
specimens from selected context were considered to constitute 
a valid statistical population. Statistical means, standard de­
viations, were calculated for each series of flints. Dean Smith 
also gave his judgment as to the kind or variety of flint rep­
resented in each specimen, i.e. chert, chalcedony, jasper, onyx, 
etc. Admittedly, more complex and protracted study would 
be needed in many cases to determine mineralogical classi­
fication.l0 

The worked flints belonging to the Macon Plateau flint 
industry came largely from deeper provenience in the weath­
ered loam of the plateau. This introduces a geochronological 
factor relating to the age changes in the soils. In the exposed 
profiles of the plateau in Macon, where the huge excavations 
for the Central of Georgia Railway have cut through, one 
sees parent red clay and a "calico clay" and an intermediate 
zone of orange loam intergrading into a top mantle of sandy 
loam. The sand has massed on the slopes and there is demon­
strated to be simple sheet wash extension. In the central 
portions of this railway cut through the Ocmulgee bluffs, one 
is driven to the conclusion that this is a normal profile de­
velopment, with all of the factors of soil eleutriation present. 
This view of the writer is supported by the inspection of the 
profiles by visiting scientists who were working with the soil 
conservation program of the U.S. Government, who were also 
impressed by the degree of flint decomposition exhibited by 
large collections of artifactual material catalogued from 
depths down to nearly four feet in the "weathered loam" of 
the bluffs. Professor Carl 0. Sauer of the Department of 
Geography at the University of California was one of those 
who had occasion to visit Macon and to see both the soil con­
ditions and the flint materials currently being excavated from 
this provenience. The consensus was then, and is now, that 
theoretically some correlations might be worked out between 
the age conditions in the soil and the flint materials currently 

10Dean Leon P. Smith read a paper on his work of measuring decomposed 
flint of Macon before the Georgia Academy of Sciences just before his 
death in 1936. His contribution was never published. 
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being· excavated from the weathered zone. No adequate ex­
planation in terms of soil mechanics was available as to how 
these extremely weathered flints, and primitive tools consid­
ered typologically, occurred deep down in the sands of the 
bluffs overlooking the Ocmulgee river at this poin:t. These 
old flints came out sporadically beneath the levels on which 
house floors, cooking pits, burials, and other features belong­
ing to more recent chronological intervals in cultural develop­
ment occurred. This was true on the open plateau section, 
where conditions were considerably obscured by the fact that 
the whole area had been cultivated continuously since the 
acquisition of the land from the Creek Indians in the first 
quarter of the l~th century. It was also true in the submound 
profiles, as under Mounds A, B, C, and D of the Macon Pla­
teau mound group, where the original soil conditions and 
relations had been sealed up and preserved intact for an 
estimated period of six hundred years.H 

This part of the report is posthumous. Dean Leon P. Smith 
died while the studies herein discussed were in progress. The 
author was soon transferred to an administrative post in 
Washington, D. C. The experimental studies above described 
had gone on for a period of about two years. No valid con­
clusions could be drawn from our data because of the many 
uncontrolled variables which even then were seen to be pres­
ent, vitiating any assumptions of simple linearity in the pro­
gressive modifications of cultural f.lint catalogued from per­
ceived time intervals in the very complex successive develop­
ment of civilization uncovered in situ at. the Macon excava­
tions. But certain interesting facts and conditions were deter­
mined; some highly suggestive hypotheses could be advanced. · 

The seriations of flints from historic and proto-historic 
archaeological levels exhibited either no appreciable modifi­
cation, or only barely measurable change, such as Dean 
Smith recorded in many instances simply as "trace". Meas­
urements had been taken in lOths of a milll.meter. Let us 
say that the measured degree of cortical modification on a 
series of flints calculated to be 250 years old amounts to .1 
millimeter. Actually, as stated it could not be measured by 
the device employed by Dean Smith. It is quite possible, even 

11 Kelly, .A:, R., "A Preliminary Report on Archaeological Exploration at 
Macon, Georgia" in Anthropological Papers, Bureau of American 
Ethnology, Bulletin 119, Washington: 1938. 
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probable, that the statistical expression of a measured de­
gree of modification might well come from the chance inclu­
sion of some flint specimens in the series which were ob­
truded and actually belonged to an earlier period of flint 
workmanship. Random sampling was an essential procedure 
in this study. And under the highly disturbed conditions of 
archaeological site and feature occurrences on the Macon 
Plateau, one could never be entirely sure of the absolute 
provenience of every single unit or specimen in a series. One 
could only hope that errors from this source would tend to 
balance one another. 

Given then .1 millimeter of change in a 250 year old col­
lection of worked flints. Given also approximately 1 centi­
meter or more change in a collection of flint artifacts and 
flint scrap assimilated typologically, and stratigraphically, 
to the "Macon Plateau flint industry", it was possible to con­
template in simple algebra an equation, in which x equals 
the age of the flint series from the weathered zone of the 
Macon Plateau. By these means, assuming simple linearity 
of progressive change or decomposition of the flint through 
time, one could arrive at a date around 8 to 10,000 years of 
age for the Macon Plateau flints! 

But there were immediately perceived discrepancies in the 
measurements of decomposition of flint series by Dean Smith. 
One may state categorically that, within the period of archae­
ological time consideration in Georgia-whatever that might 
be-no changes took place in quartz materials. Similarly, 
certain bright-colored types of quartz, probably derived from 
quarry sources located in the north Georgia Piedmont section, 
were seen to exhibit relatively less modification than other 
lighter or flesh-colored specimens such as occurred locally in 
deposits that were of nodular marine origin. The Swift Creek 
site, older than the Macon Plateau mounds or the Lamar 
mound· and village site, was characterized by the presence of 
numerous jaspers, bright red, rose-colored, yellow, purplish 
congeries not characteristically found on some of the sites 
determined to be later on purely archaeological grounds. If 
changes in flint modification were progressive and consistent 
through time, Swift Creek might be expected to show appre­
ciable advancement over Lamar. Approximately 1000 years 
separated these two cultural horizons in middle Georgia. Not 



328 SHORT CONTRIBUTIONS TO THE GEOLOGY, 

so! There were some markedly altered flints on the Swift 
Creek village site, but these on inspection were seen to repre­
sent types of artifacts which had already been found in 
abundance in the weathered loam of the Macon Plateau, not 
more than a mile away! It was evident on archaeological 
grounds that both the people responsible for the Macon Pla­
teau flint industry (Early Archaic or "palaeo-Indian") and 
the group who made the Swift Creek mounds and village, had 
lived on the same site at different times. 

Dean Leon Smith was cognizant of the fact that all of these 
flint categories in terms of chemistry were summed up in the 
simple formula: Si 0 2 • The physical changes in the appear­
ance, the feel, and the weight of the weathered specimens 
were startling. There were individual cases of finished flint 
tools from the Macon Plateau, massive, crude, "turtle-back", 
end scrapers, which measured as much as 5 centimeters in 
thickness, which on breaking were seen to be completely 
modified throughout! In some cases a small core section of 
unmodified raw flint could be detected at the center of the 
broken specimen. Yet the chemical formulation of modifica­
tion could hardly envisage more than a: differential action of 
the water of hydration in these specimens. Perhaps, as Dean 
Smith suspected, a differential change as between flints of 
Piedmont types, and those derived from nodular marine flint 
(chert) from such quarries as occurred along the fall line 
of middle Georgia, or in south Georgia. The experimenters 
contemplated laboratory studies to attempt the control of 
some of the factors, but these were never carried out for rea­
sons already given. I have discussed the problem with chem­
ists more recently, noteably with Prof. G. E. Philbrook of the 
Department of Chemistry at the University of Georgia.12 

For some years the experiments and their results, if any, 
languished until I had occasion again to return to Georgia 
and to renew archaeological explorations. I happened upon 
an old aboriginal quarry site at Lane Springs, on upper Spring 
Creek, northern Decatur county, in southwest Georgia, which 
exhibited many primitive stone tools reminiscent in some re-

12! have also been in recent' correspondence with Prof. C. 0. Sauer of the 
Department of Geography at the University of California, and Prof. 
George F. Carter, Department of Geography, Johns Hopkins University, 
concerning possible correlations between the age conditions in the soils 
and the altered flints. 



GEOGRAPHY AND ARCHAEOLOGY OF GEORGIA 329 

spects to those previously found at Macon, Georgia, and 
which, likewise, showed an equal. degree of extreme flint 
alteration or decomposition. The general typology of these 
flints corresponded closely with flint assemblages found in 
southern California.13 Moreover, the Lane Springs flints had 
been washed out of a sand ridge by spring freshets, exposing 
an underlying hardpan of clay. The soil conditions were 
reminiscent of the situation already described for the Macon 
plateau finds. 

Again, on another occasion, the University was collaborat­
ing with the Department of State Parks in the archaeological 
exploration of the mounds and village area at Kolomoki 
Mounds State Park, near Blakely, Georgia. On a sandy ridge 
running laterally through one part of the village area between 
two of the larger Kolomoki mounds, students of the Univer­
sity of Georgia in trenching found large numbers of weathered 
flint tools which typologically were "older" than those char­
acteristic of the village levels assimilated to the mound cul­
tures being studied in the park. 

A new angle presented itself, however, in connection with 
these Kolomoki flint materials. The ridge on which the 
specimens were picked up was littered with potsherds and 
artifactual materials known to be characteristic of the Ko­
lomoki people.14 Numerous individual stone tools revealed on 
inspection that they had been reworked by later groups, 
perhaps by the Kolomoki folk themselves. An old tool had 
been refashioned at a later date. This gave worked surfaces 
or faces which were differentially altered. The older worked 
surfaces were heavily altered; the subsequent flint working 
exposed surfaces that were only moderately or incipiently 
altered! Theoretically, given a series of 100 specimens of this 
sort, with measurements of the degree of change taking place 
since the original first workmanship, with a check provided 
in the modification occurring1 since a relatively known later 
period, one could perhaps arrive at some closer approxima­
tion of elapsed time. For these specimens, according to 

13 Correspondence with Prof. George F. Carter, Johns Hopkins University. 
14The culture represented at Kolomoki, to which the mounds and major 

village accumulations belong, is a localized variant in southwest Georgia 
of the Weeden Island Period, first recognized and described on ceramic 
and other traits for the northwest Florida coast. The age on relative 
chronological grounds as presently computed would be circa 1100 A.D. 
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archaeological indications, had first been worked up on the 
spot by the older group, then later reworked on the same 
ground by a much later group. Soil chemical conditions, 
climactic variations, differential reactions in different types 
.of flint, seemed theoretically to be held in as nearly ideal 
'.laboratory controlled conditions as were possible! Through­
out their history these specimens had rested in the same soil, 
been subjected to the same chemico~thermal factors, and the 
human interception had been produced upon the same flint 
materials! 

It would still be true, however, granted the seeming stabili­
zation of some of the variable factors which had stymied the 
original studies, that one could not arrive at reasonably pre­
cise age determinations, as long as one proceeded on the as­
sumption of simple linearity of process. As the cortex of the 
flints became nubby and chalky, the surficial layers might 
act as a sort of buffer or insulation; the modifications theo­
retically would proceed at a slower rate after the first thou­
sand years or so. The answer to this is that the dates ar~ived 
at by such methods could only be minimal dates. If and when 
any valid formulas for correction could be applied, these 
would have the effect of upping the age determined for any 
particular series. After the process of flint modification had 
reached a certain stage, thereafter the process would be 
slowed down. Linearity could not be· assumed, but corrections 
for retardationdn later phases must increase the time allowed 
for the measured degree of decomposition. 

SOME GEOGRAPHIC ASPECTS OF ARTERIAL 
INDIAN PATHS ACROSS THE GEORGIA· 

PIEDMONT* 
by 

JOHN H. GOFF 

Emory University 

The Piedmont Region of Georgia in Indian days was not a 
trackless wilderness as is sometimes assumed. There is sub-

*Read at the meeting of the Georgia Academy of Science, Agnes Scott 
College, April 18, 1952. 
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stantial documentary evidence and much tradition to show 
that the area was once well-threaded with aboriginal trails. 
This network was comparable to today's highway system 
in that it consisted of both local and arterial routes. The 
latter followed far-ranging courses that transcended the Pied..: 
mont by leading to the mountains, the Mississippi, and to the 
Gulf. 

The most significant of these arterial thoroughfares for 
English-speaking whites were the noted trading paths that 
radiated from the area of present Augusta, .Georgia, which 
early became the center of a thriving trade with the Indians.· 

Among the m9-in trails leading from this section were1 : 

1. The Cherokee Trading Path, which led up the west 
side of the Savannah and Tugalo to Toccoa Falls where it 
branched to reach various Cherokee centers2 • This trace 
clung so closely to the river that it had to cross every right­
bank tributary of significance from Augusta to Toccoa Falls. 
This feature was unusual because ordinarily Indians selected 
routes which minimized fordings. · . 

2. A Cherokee trading path that ran northwestward by 
way of Athens to Goddard's Ford now Brown's Bridge on 
the Chattahoochee in Hall County. Thence this trail led via 
Tate and Talking Rock to Cherokee settlements in north west 
Georgia and southeast Tennessee. This way is of especial 
significance because following a treaty in 1805 with the 
Cherokees3 , a considerable segment of it became the Federal 
Road, northwest Georgia's first vehicular route4 • 

3. The Upper Trading Road 5 or Oakfuskee Path. 

4. The Lower Trading route which was sometimes referred 
to as the Lower Creek Trading Path. 

The last two ways were the oldest, longest, and most im­
portant, economically speaking, of the noted wilderness thor­
oughfares that stemmed from Augusta 6 • Also, because of the 
manner in which they were affected by the Fall Line area, 
they are perhaps of especial interest to a. group of earth 
scientists. This paper, therefore, will dwell em these routes. 

The two trails were first used by white traders some 250 
years ago 7 for reaching the important Creek Indian settle:. 
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ments on the Chattahoochee, Tallapoosa and Coosa Rivers of 
western Georgia and east central Alabama. At the last stream 
both ways connected with paths that led on to the Chicka­
saws and Choctaws in what is now Mississippi. Near the junc­
ture of the Tallapoosa and the Coosa, to the east of today's 
Montgomery, Alabama, the lower trail also connected with 
a path to the Gulf. 

The traces left Augusta on the same course, following al­
most identically the route of today's U. S. 78 or Georgia 12. 
At a point east of Harlem they forked 8 to pursue roughly 

, paralleling westward courses which ranged up to 50-odd 
miles apart. Eventually, however, the paths came together 
again in Alabama at certain common destinations on the 
Tallapoosa and Coosa Rivers. 

The upper way mounted to the Piedmont Uplands, whereas 
the lower trace skirted the southern fringe or the Fall Line 
Belt. Its fording spots on the Ogeechee, Oconee, Ocmulgee,, 
Flint, and southward flowing intermediate .tributaries of these 
rivers, were the shoally areas where the streams flowed over 
the lowest edges of the granitic formations of the Piedmont. 
Col. Benjamin Hawkins, in speaking of a ford used by this 
trail for crossing Flint River, referred to such a spot as "the 
first rockfalls." 9 ~ 

It might also be added that there were several crossovers 
from one path to the other. Interestingly enough these links 
usually sloped from the northeast to the southwest. Existence 
of these connections leaves the impression that travellers 
sometimes used a part of one trail and then a portion of the 
other. What the factors were which affected such a choice 
is a matter of conjecture. Probably weather and soil condi­
tions were the influences. In dry weather the sandy course 
of the lower way was presumably very trying whereas the 
relatively firm soils of the Piedmont in such instances would 
have permitted easy travelling. In bad weather these condi­
tions would have been reversed and the traveller might have 
shifted his route. 

The upper path passed a little above Dearing along what 
is now called the Old Milledgeville Road. Just west of Sweet­
water Creek it had a right fork that ran through Greensboro 
to a point immediately above the juncture of the Oconee and 
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the Apalachee. After fording both streams10 this way then 
veered northwestward through Buckhead and Madison to be­
come the noted Hightower TraiPl, a route to the Cherokees 
of northwest Georgia and northeast Alabama. 

The main upper path, however, continued through Warren­
ton and over the Ogeechee; presumably at the site of Lati­
more's Mill above Mayfield. It crossed the Oconee at some 
shoals above the mouth of Shoulderbone Creek and below 
Georgia 16, then passed westward via Eatonton12, but below 
Monticello, to the mouth of Wise's Creek at the lowest of the 
Seven Islands of Ocmulgee. It led past Indian Springs and 
just east of Double Cabins in Spalding County it forked. 
Straight ahead toward Newnan went the Mcintosh Trail13, 

leading to the Chattahoochee, thence to the Coosa via Talla­
dega, Albama. The main trail, as the Oakfuskee Path, veered 
left through Griffin to Flat Shoals on Flint River14• From 
there it touched Greenville and Odessadale, to pass south of 
LaGrange. In Troup County just east of Glass Bridge over 
the Chattahoochee on yeorgia 238 it forked15• The right turn 
led into Alabama reaching eventually such points as Fort 
Williams, and Coosa Old Town, a noted Upper Creek settle­
ment located on Coosa River about two miles above today's 
Childersburg, Alabama. There it rejoined a spur of the Mc­
Intosh Trail. Across the river and up a bit began the Chicka­
saw Path .. The left turn at the Chattahoochee crossed that 
stream at some noted shoals called "Hell Gap," located be­
low the mouth of Wehadke Creek. It continued into Cham­
bers County, Alabama, passing Fredonia and Dadeville to 
Great Oakfuskee Town, a large Upper Creek center that 
was located west of Dadeville on the right bank of the Talla­
poosa. The site is now flooded by a power reservoir. Here 
the trail connected with other paths that continued westward 
and southwestward to Coosa River Indian settlements, thence 
to the Choctaws of Mississippi. 

The upper path in time became a pioneer's trace and some 
segments of it eventually grew into noted stage roads. Sig­
nificant stretches of it are still in use as parts of present-day 
high ways. Many portions of it, however, were completely 
abandoned, so much so that the old thoroughfare lost arterial 
significance over a century ago. 

It is difficult in a limited time to trace the Lower Trading 
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Path since the route was not a single, precise trace. Rather 
it was a complexity of alternating trails that eventually 
reached the sam'e general destinations. 

The best-known strand, the Old Horse Path, veered left 
from the upper trail to the east of Harlem. It bore gently 
southwestward passing near Gibson and going over the Ogee­
chee at the lower end of the Shoals of Ogeechee. It crossed 
the Oconee at Rock Landing, located some four miles below 
Milledgeville, then led on to present-day Macon and from 
there to one of several Flint River fords to the west of Ro­
berta10. Across this stream it forked with the right turn, as 
the Coweta Falls Trail, leading through Talbotton to today's 
Columbus. The main path bore left across the Fall Line Hills, 
passing through the center of the Fort Benning reservation 
to Cusseta Town a prominent Lower Creek settlement on the 
Chattahoochee, situated on the site of the main Fort Benning 
Airport. Here this trail fanned out to numbers of other im­
portant Indian communities located along this part of the 
Chattahoochee. Over the river the m!:lin thread continued to 
Creek settlements on the lower Tallapoosa and along the 
Coosa. As has been noted it also connected in the latter area 
with a trail to the Gulf. 

The Lower Creek Path was one of the historic aboriginal 
routes of North America. And, pursuant to a treaty with the 
Creeks in 180517, a substantial part of its course became a 
Federal Road, the first white man's way of western Georgia 
and eastern Alabama18. Its tedious sandy course, however, 
:proved too difficult for vehicular traffic. Relatively little of 
the route, therefore, survives as parts of present-day roads. 
Certain sections of it have been abandoned so long that it is 
impossible now to find traces of the early thoroughfare over 
s:po~s which the first surveys unmistakably show it crossed. 

It is difficult to retrace the courses of these early paths to­
day without being impressed by the expertness with which 
the routes were layed out. The individuals who first chose 
these ways through the vast primeval forests showed great 
skill in taking adva:r;J.tage of physical features for securing 
the best passages to fit their needs. They favored gentle 
divides and south slopes, in preference to high ridges or low 
areas. The courses of these wilderness thoroughfares were 
reasonably direct, and would compare favorably in this re-
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spect with many modern roads. Providence seemingly con­
nived to facilitate this directness by furnishing good fording 
spots at just the right sites on most of the streams that had 
to be crossed. 
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